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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

Listing of Claims 

1.-3. (Canceled) 

4. (Currently Amended) A semiconductor integrated circuit chip, formed as a 
plate-like semiconductor chip having a first principal surface side and an oppositely 
facing second principal surface side, comprising: 

a circuit forming layer, on which a plurality of circuits are formed, being 
formed at a first main surface of an integrated circuit (IC) board, said first main 
surface corresponding to the first principal surface side of the plate-like 
semiconductor chip: 

driving means of an operating fluid being formed at a second main surface of 
said IC board, opposite that of said first main surface: and 

a heat transfer layer being made of a material similar to that of said IC board 
and connected with the IC board in one body, said heat transfer layer having an 
outer surface and an opposing inner surface, the outer surface thereof 
corresponding to the second principal surface side of the plate-like semiconductor 
chip and in which there is formed between said inner surface and said second main 
surface of the IC board a closed flow passage, an operating fluid being hermetically 
enclosed within the closed flow passage. 

wherein said driving means of the operating fluid is made of a resistor layer 
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and is outside the closed flow passage of said operating fluid, the resistor layer 
being electrically operated to give vibration to the hermetically enclosed operating 
f|uidL_ A s e m i conductor i ntegrated ci r c uit c hi p, form e d as a plat e l ik e s e m i conductor 
chip, compr i sing: 

a circuit forming lay e r, on which a plura l ity of circu i ts are formed, be i ng 
form e d on on e surfac e s i d e of th e plate li ke s e m i conductor chip; and 

a h e at transf e r lay e r, conn e ct e d with th e p l at e- li k e s e miconductor ch i p in on e 
body, b ei ng form e d on anoth e r, opposing surfac e side of th e pl a t e- lik e 
se miconductor chip, and wh i ch forms b e tw ee n sa i d anoth e r, opposing surface s i d e 
of th e p l at e-l ik e s e miconductor ch i p and on e surfac e sid e of said heat transf e r layer 
oppos i ng th e r e to: 

a clos e d f l ow passag e ; 

an op e rating fluid h e rm e tica l ly e nc l os e d w i th i n said c l os e d f l ow passag e ; and 
d r i v i ng m e ans of sa i d op e rating fluid, 

wher e in said dr i ving m e ans of th e op e rat i ng flu i d is mad e of el ectrically 
op e rat e d means for giving v i brat i on to th e h e rm e t i ca ll y e nc l os e d op e rating f l u i d, 

wh e r ei n said h e at transf e r lay e r i s mad e of a materia l sim i lar to that of sa i d 
s e miconductor chip, and 

wh e r ei n th e vibrat i on giving m e ans inc l ud e s a r e sistor lay e r, position e d 
outsid e th e clos e d flow passag e of said op e r a t i ng f l u i d, wh i ch e nab l es format i on of 
bubbl e s in th e operat i ng flu i d. 
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5. (Previously Presented) The semiconductor integrated circuit chip 
according to claim 4, wherein said resistor layer is disposed in a region where heat 
generation density is lower than an average of heat generation density of said 
integrated circuit chip as a whole. 

6. (Previously Presented) The semiconductor integrated circuit chip 
according to claim 4, wherein said operating fluid is water. 

7. (Currently Amended) The semiconductor Integrated circuit chip claim 4, 
wherein said plate-like semiconductor chip includes logic elements and memory 
elements which are fomried separately within said one -first principal surface side 
thereof. 

8. (Currently Amended) The semiconductor integrated circuit chip 
according to claim 4, wherein the closed flow passage in said heat transfer layer is 
configured as a plurality of closed flow passage s at sa i d anoth e r surfac e sid e of 
said s e miconductor chip formed between said inner surface of the heat transfer 
layer and said second main surface of the IC board . 

9. (Previously Presented) The semiconductor integrated circuit chip 
according to claim 8, wherein each of said plurality of closed flow passages has a 
separate said means for driving the operating fluid enclosed within an inside 
thereof. 
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10. (Previously Presented) The semicxjnductor Integrated circuit chip 
according to claim 9, further comprising a plurality of temperature detecting means 
which are provided within said semiconductor chip, wherein the plural driving 
means, which are provided for the plural closed flow passages, respectively, are 
controlled in dependence on temperature detection outputs from said temperature 
detecting means. 

1 1 . (Currently Amended) The semiconductor integrated circuit chip 
according to claim 8, further comprising another closed flow passage, which is 
formed at a sam e surface sid e of said s e miconductor ch i p as said p l ural i ty of c l osed 
flow passag e s and between said inner surface of the heat transfer layer and said 
second main surface of the IC board crossing over said plurality of closed flow 
passages. 

12. (Previously Presented) The semiconductor integrated circuit chip 
according to claim 1 1 , wherein each of said plurality of dosed flow passages has a 
separate said means for driving the operating fluid enclosed within an inside 
thereof. 

13. (Previously Presented) The semiconductor Integrated circuit chip 
according to claim 12, further comprising a plurality of temperature detecting means 
which are provided within said semiconductor chip, wherein the plural driving 
means, which are provided for the plural dosed flow passages, respectively, are 
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controlled in dependence on temperature detection outputs from said temperature 
detecting means. 

14. (Currently Amended) A semiconductor integrated circuit chip, formed as 
a plate-like semiconductor chip having a first principal surface side and an 
oppositely facing second principal side, comprising: 

an integrated circuit (IC) board having a plurality of circuits formed at a first 
main surface thereof, corresponding to the first principal surface side of the plate- 
like semiconductor chip: 

driving means of an operating fluid being formed at a second main surface of 
said IC board, opposite that of said first main surface thereof: and 

a heat transfer layer being made of a material similar to that of said IC board 
and integrated with the IC board in one body, for suppressing a local increase of 
temperature caused by heat generation of circuits within said IC board, said heat 
transfer layer having an outer surface and an opposing inner surface, the outer 
surface thereof corresponding to the second principal surface side of the plate-like 
semiconductor chip and in which there is formed between said inner surface and 
said second main surface of the IC board a closed flow passage. 

wherein said driving means of the operating fluid is made of a resistor layer, 
the resistor layer being electrically operated to give vibration to the hermetically 
enclosed operating fluid. A s e miconductor i nt e grat e d circuit chip, compris i ng: 

a plat e l ik e s e miconductor ch i p; 

a circuit form i ng l ay e r, on which a plural i ty of c i rcuits ar e formed, being 
form e d on on e surface sid e of said plat e - l ik e s e miconductor chip; and 
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a h e at transf e r l ay e r, b e ing form e d on anoth e r surfac e sid e of th e plat e l ik e 
semiconductor ch i p, opposit e to th e surface s i d e on wh i ch sa i d c i rcu i t form i ng lay e r 
is form e d and conn e cted th e rew i th i n on e body, for suppr e ssing a loca l incr e as e of 
t e mp e ratur e caus e d by heat g e n e rat i on of c i rcu i ts within sa i d c i rcuit form i ng lay e r of 
sa i d s e m i conductor chip, sa i d h e at transf e r layer forming betw ee n said a noth e r, 
opposing surfac e sid e of th e p l at e l ik e s e miconductor ch i p and on e surfac e s i d e of 
said h e at transf e r lay e r opposing th e r e to: 

a clos e d flow passage; 

an op e rat i ng f l uid herm e tica l ly enclos e d w i thin said c l os e d f l ow passage; and 
driv i ng m e ans of said op e rat i ng f l uid, 

wh e r ei n said dr i ving means of th e op e rating f l uid i s made of ele ctrically 
op e rat e d m e ans for g i ving vibration to th e h e rm e t i ca ll y e nc l os e d op e rating fluid, 

wh e r e in said heat tr a nsfer l ay e r i s mad e of a mat e r i al s i mi l ar to that of said 
s e miconductor ch i p, and 

wh e r ei n th e vibrat i on giving m e ans inc l ud e s a r e s i stor l ay e r, pos i t i oned 
outs i d e th e clos e d flow passag e of said op e rat i ng flu i d, wh i ch e nabl e s format i on of 
bubbl e s in th e op e rating f l uid. 

15-20. (Canceled) 

21. (Previously Presented) The semiconductor integrated circuit chip 
according to claim 4, wherein both said plate-like semiconductor chip and said heat 
transfer layer are made of a material of silicon. 
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22. (Currently Amended) A semiconductor integrated circuit chip, formed as 
a plate-like semiconductor chip having a first principal surface side and an 
oppositely facing second principal surface side, comprising: 

a circuit fomriing layer, on which a plurality of circuits are formed, being 
formed at a first main surface of an integrated circuit (IC) board, said first main 
surface corresponding to the first principal surface side of the plate-like 
semiconductor chip; 

driving means of an operating fluid being formed at a second main surface of 
said IC board, opposite that of said first main surface; and 

a heat transfer layer being made of a material similar to that of said IC board 
and connected with the IC board in one body, said heat transfer layer having an 
outer surface and an opposing inner surface, the outer surface thereof 
corresponding to the second principal surface side of the plate-like semiconductor 
chip and in which there is formed between said inner surface and said second main 
surface of the IC board a closed flow passage, an operating fluid being hermetically 
enclosed within the closed flow passage. A s e miconductor int e grat e d c i rcu i t chip, 
formed as a plat e like s e miconductor chip, compr i sing: 

a circu i t forming l ay e r, on wh i ch a plura li ty of circuits ar e form e d, b e ing 
form e d on on e surfac e s i d e of th e plat e lik e s e miconductor ch i p; and 

a h e at trans fe r l ay e r, connect e d with the p l at e lik e s e miconductor ch i p in one 
body, b e ing formed on anoth e r, oppos i ng surfac e sid e of th e p l at e- lik e 
semiconductor chip, and which forms between sa i d anoth e r, opposing surfac e sid e 
of tho plate l ik e s e miconductor chip and one surfac e s i d e of said h e at transf e r lay e r 
opposing ther e to: 
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a clos e d f l ow passag e ; 

an op e rat i ng f l u i d h e rm e t i ca ll y e nc l osed with i n said c l os e d flow p a ssag e ; and 
dr i v i ng m e ans of th e herm e t i cal l y e nclos e d op e rating f l u i d, 
wh e r e in said h e at transf e r l ay e r is mad e of a mat e r i a l sim i lar to that of sa i d 
s e m i conductor ch i p. 

23. (Currently Amended) A semiconductor integrated circuit chip, formed in 
one chip as a plate-like semiconductor chip having a first principal surface side and 
an oppositely facing second principal surface side, comprising: 

an integrated circuit (IC) board having a plurality of circuits formed at a first 
main surface thereof, corresponding to the first principal surface side of the plate- 
like semiconductor chip; 

driving means of an operating fluid being formed at a second main surface of 
said IC board, opposite that of said first main surface thereof; and 

a heat transfer layer being made of a material similar to that of said IC board 
and integrated with the IC board in one body, for suppressing a local increase of 
temperature caused by heat generation of circuits within said IC board, said heat 
transfer layer having an outer surface and an opposing inner surface, the outer 
surface thereof corresponding to the second principal surface side of the plate-like 
semiconductor chip and in which there is formed between said inner surface and 
said second main surface of the IC board a closed flow passage. A s e miconductor 
i nt e grat e d circuit ch i p, comprising: 

a plat e- lik e s e m i conductor ch i p; 

a circu i t form i ng l ayer, on wh i ch a plural i ty of circu i ts ar e form e d, b ei ng 
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form e d on on e surfac e side of sa i d p l at e- like sem i conductor ch i p; a nd 

a h ea t transf e r lay e r, b e ing form e d on another surf a ce s i d e of th e p l ate -l ik e 
sem i conductor ch i p, opposit e to th e surfac e sid e on wh i ch said circu i t form i ng lay e r 
is form e d and conn e ct e d th e r e with in on e body, for suppr e ssing a loca l incr e as e of 
temp e rature caus e d by h e at g e neration of c i rcuits w i thin said c i rcu i t forming lay e r of 
sa i d semiconductor ch i p, said h e at transf e r lay e r forming b e tw ee n said anoth e r, 
opposing surfac e sid e of th e plate l ik e s e m i conductor chip and on e surfac e sid e of 
sa i d h e at transf e r lay e r oppos i ng th e r e to: 
a c l os e d flow passag e ; 

a n o p e rat i ng f l uid h e rm e t i ca ll y e nclos e d w i thin sa i d closed f l ow passag e ; and 
dr i v i ng m e ans of th e h e rm e tica ll y enclos e d op e rat i ng f l u i d, 
wh e r e in said h e at trans fer la yer is mad e of a mat e ria l s im il a r t o th at of said 
s e miconductor chip. 

24. (Currently Amended) The semiconductor integrated circuit chip 
according to claim 23, wherein both said p la te - li k e semiconductor ch i p IC board 
and said heat transfer layer are made of a material of silicon. 
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